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:NTRODUC:IN

The field of liquid crystal, LC, polymers is now almost thirty years

old if it can be considered to have begun in 1956 with the theories of

Flory on solutions of rigid-rod polymers and the observation of the lyotropic

behavior of concentrated solutions of poly'benzvl-L-glutamate) in the

laboratories of Courtaulds Ltd. in the same year. The observations of

lyotropic behavior of solutions of aromatic polyamides in the du Pont

laboratories in the late 1960s, which led to the development of the "Kevlar"

fiber, undoubtedly provided the greatest stimulus to this field. While

thermotropic aromatic polyesters were prepared in the laboratories of the

ICI Company at about the same time, the potential for their application

in fibers was probably not recognized until the early 1970s. At about

that tim-, investigations on the application of aromatic polyesters for

molded plastics, which were liquid crystalline in the melt state, were

also begun at the Carborundum Co. and the Tennessee Eastman Co. Hence,

the field of thermotropic polymers is only about ten years old, but in

the last five years or so tnere has been an 'ecxpclosicn' in interest and

the activity on such polymers.

This exp osion can be readily seen from e number of conferenze: ans

symposia which have recently been devoted to this subject, including the

following:

(1) 17ay i-23, 1981 - Seminar on "Polymer Liquid Crystals: Science

and Technology" at Santa Margherita Liguire, :taly, with 12

presentations.



2

(2) March 25-April 2, 1982 - Symposium on "Liquic Crystals" including

polymers, at the American Chemical Society meeting in Las Vegas,

Nevada, with 12 talks on polymers.

(3) July 12-16, 1983 - Min-symposium on "Rigid Rod Polymers" at the

IUPAC Macromolecular Symposium in Amherst, Mass., with 35 talks

on liquid crystal polymers.

(4) August 28-September 2, 1983 - Symposium at the American Chemical

Society meeting in Washington, D.C., on "Polymer Liquid Crystals"

with 41 presentations.

(5) September 12-14, 1983 - European Science Foundation Workshop on

"Liquid Crystal Polymer Systems" in Copenhagen, Denmark, with

36 presentations.

(6) July 16-20, 1983 - International Conference on Liquid Crystals in

York, England, with several main lectures and numerous posters on

liquid crystal polymers.

The large number of patents issuing from industrial laboratories is also

indicative of this interest.

-n szite of this degree of activity, there has been very little sstenatlc

in:-rmation on such basic topics as the relaticnsnips setween structure ano

type of liquid crvstalinity, solution and solid state organization and

morphology, degree of liquid crystailinity, phase transition benaviors and

rates, degree of ordering, rheclogy, and so on. indeed, there seems to be

even little recogni' i of what areas of research should be initiated, and

there appears to be almost no cooperation between the organic chemists,

physical chemists, physicists and engineers on developing an approach to

defining the impor'tar.l Fprnhems 'n this field. it was felt, therefore,



that a mechanism was needed for bringing these disciplines together,

including individuals from both industry and university research labora-

tories, in an environment conducive to an intimate and free exchange of

ideas and to the development of personal contacts. For this purpose, a

proposal was submitted to the Gordon Research Conference organization,

and approved by them, to hold a special conference on "Liquid Crystal

Polymers." This conference was held at the Colby-Sawyer College in New

London, NH, during the week of July 9-13, 1984.

CONFERENCE ORGANIZATION

Financial support for the Conference was received from the Gordon

Research Conferences and in the form of grants from the Air Force Cffice

of Scientific Research, the National Science Foundation, and the Office

of Naval Research. The Conference was attended by 150 scientists from

universities and industries from many different countries, as shown in

the registration list in Table 1. Additional applications for attendance

were also received, but the maximum number of participatnts which the

Goroon Research Conferences will acrept for any conference is l. The

distribution of attencees was approximately 71% from 'universities and

government and 30% from industry.

The technical program of the Conference included 22 main lectires

and 34 poster presentations. The speakers and titles cf the main lectures

were as follows:

1. S. L. Iwoiek, E. I. du Pont Co., "Thermotropic_': Polyesters"

2. W. J. Jackson, Eastman Kodak Co.. ,,CF C-polvesters"

3. A. C. Griffin, University of Southern Mississippi, "New Main
Chain Polymer Liquid Crystals"
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4. E. Chiellini, University of Pisa, italy, "Cptivaily
Active Main Chain Thermotropic Polymers"

5. J.-I. Jin, Korea University, "Thermotropic Main Chain Polyesters
with Flexible Spacers"

6. A. Blumstein, University of Lowell, "Structure-Property Correlations
in Thermotropic Polyesters"

7. A. Sirigu, University of Naples, itwly, "Nesopnasic Properties
of Linear LC Copolymers"

8. J. Blackwell, Case Western Reserve University, "X-ray Studies
of Thermotropic Aromatic Copolyesters"

9. C. Noel, ESPCI, France, "Characterization of Liquid Crystalline
Mesophases"

10. G. Hardy, Research Institute for Plastics, Hungary, "Side Chain LC
Polymers"

11. R. Zentel, Freiburg University, West Germany, "New Types of LC
Polymers"

12. G. Strobl, University of Mainz, West Germany, "Dielectric Relaxation
in Side Chain LC Polymers"

13. G. Kothe, University of Stuttgart, West Germany, "Nuclear Spiniabel
Studies of LC Polymers"

14. W. R. Krigbaum, Duke University, "Phase Diagrams of Nematogen Systems"

15. E. T. Samulski, University of Connecticut, "Alkyl Chain Flexibility
in Polymeric LCs"

16. H. Finkelmann, Clausthal University, West Germany, "Novel Physico-
Chemical investigations of LC Side Chain Folymers"

17. G. C. Berry, Carnegie-Mellon University, "Rheological Studies on
Solutions of Mesogenic Rodlike Polymers"

18. T. Asada, Kyoto University, Japan, "Rheo-optical Studies on Lyo-
tropic Polymer LCs"

19. P. Flory, Stanford University, "Concepts and Theories: Present
in Retrospect"

20. L. Chapoy, Technical Institute of Denmark, "Prospects for Photo-
electric LC Polymers"

21. B. Wunderlich, Rensselaer Pclytechnic institute, "Confirmation-
Disordered (Condis) Polymer Crystals"

22. T. G. Ryan, ICI Co., "Applications of Thermotropic Polyesters"



The authors and titles of the poster precen aticns are Ise n

Table 2, and the complete mailing addresses for all speakers anc chair-

persons discussion leaders) are given in Table 3.

The funds provided for the Ccnference y the agenices .l.uea above

were used only for the payment z f the fixed fees (registration, room and

meals) for all of the speakers and chairpersons, except those from industry,

and also for specially invited participants. The latter were principally

young f-culty mernhers and graduate students from American universities,

including the following individuals:

R. J. Laub, San Diego State University (faculty)
S. I. Stupp, University of Illinois (faculty)
D. Lehm, University of Massachusetts (student)
J. Tuttle, University of Massachusetts (student)
S. MacKenzie, University of Massachusetts ',student)
C. Wu, Southeastern Massachusetts University (faculty)
H. Winter, University of Massachusetts (faculty)
S. Kantor, University of Massachusetts (faculty)

.ipton, University of Massachsuetts (student)
A. Georre, University of Massachusetts (student)
W. Pawlowski, North Carolina State University (student

B. Wood, University of Massachusetts (student)
F. 7onberg, Brandeis University (student)
S. Kumar, Lowell University (student)
Y. Ozsayir, Lowell University (stjdont)

ion, University of Massachusetts 'student)
.1..ur, ,n]verity 7.f assaonusettc student)
.Hann, University of Massachusetts (stucent)

. :. _n~v ..s..y of nssacnusetts ,faculty;
B. Yamat, Luke Uiniversity 'faculty,

.n~ac, University of Massacnusetts faculty
Yu, University of Connecticut (stu~ient)

M1.Fciks, Uni.ersity of Connecticut (student)
J. A,'uci, Rochester Institute of Tecnnology (faculiy)
V. 2ubramanian, University f Lus"ll .. t.dent)



CONC L U SI%

Virtually all of the participants agreed that the goal of the Conference

of bringing together chemists, physicists and engineers to discuss the

latest state of understanding and opportunities for applications of

crystal polymers and to help define the areas for future research and de-

velopment was achieved. The program included lectures on suLjects ranging

from organic chemistry to applications and including theory and physics,

synthesis, structure, physical properties, transitions, morphology, rheology,

and viscoelastic and mechanical properties of both thermotropic and lyotropic

polymers.

As a result of the success of this format and conference plan, and

as indicated by the very large attendance and the enthusiastic response

of the attendees, it is likely that a second 'Jordon Research Conference

will be held in July 1985 with Prof. Roger S. Porter as its chirman.
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